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I $ mkdir -p $HOME/templates/autoscaling/
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$ cat <<EOF > $HOME/templates/autoscaling/resources-autoscaling.yaml
resource_registry:
OS::TripleO::Services::AodhApi: /usr/share/openstack-tripleo-heat-
templates/deployment/aodh/aodh-api-container-puppet.yaml
OS::TripleO::Services::AodhEvaluator: /usr/share/openstack-tripleo-heat-
templates/deployment/aodh/aodh-evaluator-container-puppet.yaml
OS::TripleO::Services::AodhListener: /usr/share/openstack-tripleo-heat-
templates/deployment/aodh/aodh-listener-container-puppet.yaml
OS::TripleO::Services::AodhNotifier: /usr/share/openstack-tripleo-heat-
templates/deployment/aodh/aodh-notifier-container-puppet.yami
OS::TripleO::Services::CeilometerAgentCentral: /usr/share/openstack-tripleo-heat-
templates/deployment/ceilometer/ceilometer-agent-central-container-puppet.yaml
OS::TripleO::Services::CeilometerAgentNotification: /usr/share/openstack-tripleo-heat-
templates/deployment/ceilometer/ceilometer-agent-notification-container-puppet.yaml
OS::TripleO::Services::ComputeCeilometerAgent: /usr/share/openstack-tripleo-heat-
templates/deployment/ceilometer/ceilometer-agent-compute-container-puppet.yami
OS::TripleO::Services::GnocchiApi: /usr/share/openstack-tripleo-heat-
templates/deployment/gnocchi/gnocchi-api-container-puppet.yami
OS::TripleO::Services::GnocchiMetricd: /usr/share/openstack-tripleo-heat-
templates/deployment/gnocchi/gnocchi-metricd-container-puppet.yaml
OS::TripleO::Services::GnocchiStatsd: /usr/share/openstack-tripleo-heat-
templates/deployment/gnocchi/gnocchi-statsd-container-puppet.yaml
OS::TripleO::Services::HeatApi: /usr/share/openstack-tripleo-heat-
templates/deployment/heat/heat-api-container-puppet.yaml
OS::TripleO::Services::HeatEngine: /usr/share/openstack-tripleo-heat-
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OS::TripleO::Services::Redis: /usr/share/openstack-tripleo-heat-
templates/deployment/database/redis-pacemaker-puppet.yaml

templates/deployment/heat/heat-engine-container-puppet.yaml
EOF
<t

4. @A HE3S st As o] dad An s FAAFE U
cat <<EOF > $HOME/templates/autoscaling/parameters-autoscaling.yaml
parameter_defaults:
NotificationDriver: 'messagingv2'
GnocchiDebug: false
CeilometerEnableGnocchi: true
ManagePipeline: true
ManageEventPipeline: true

EventPipelinePublishers:

- gnocchi://?archive_policy=generic
PipelinePublishers:

- gnocchi://?archive_policy=generic

ManagePolling: true
ExtraConfig:
ceilometer::agent::polling::polling_interval: 60
EOF
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parameter_defaults:
GnocchiRbdPoolName: 'metrics’
GnocchiBackend: 'rbd'
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I [stack@director ~]$ source ~/stackrc
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(undercloud)$ openstack overcloud deploy --templates \
-e [your environment files] \
-e $HOME/templates/autoscaling/parameters-autoscaling.yaml \
-e $HOME/templates/autoscaling/resources-autoscaling.yami
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1. stack Al 8212 87 o) 2293 th
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2. director 373 ¢] 7% stackrc A1 o= o= AW w2 S 2A T

I [stack@undercloud ~]$ source ~/stackrc

o
ol\

7T EA Fet AE AL H L el AN S AP B S AR e S
Y.
$ openstack endpoint list --service metric
+ + + + + + +
_________________ +
| ID | Region | Service Name | Service Type | Enabled | Interface | URL


https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/17.1/html/installing_and_managing_red_hat_openstack_platform_with_director/assembly_installing-director-on-the-undercloud
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+ + + + + + +

| 2956a12327b744b29abd4577837b2e6f | regionOne | gnocchi | metric | True

internal | http://192.168.25.3:8041 |

| 583453c58b064f69af3de3479675051a | regionOne | gnocchi | metric | True

admin | http://192.168.25.3:8041 |

| fa029da0e2c047fc9d9c50eb6b4876¢6 | regionOne | gnocchi | metric | True | public
| http://192.168.25.3:8041 |
+ + + + + + +
_________________ +
$ openstack endpoint list --service alarming
+ + + + + + +
_________________ +
| ID | Region | Service Name | Service Type | Enabled | Interface | URL
|
+ + + + + + +
_________________ +
| 08¢c70ec137b44ed68590f4d5¢c31162bb | regionOne | aodh | alarming | True |
internal | http://192.168.25.3:8042 |
| 194042887f3d4eb4b638192a0fe60996 | regionOne | aodh | alarming | True |
admin | http://192.168.25.3:8042 |
| 2604b693740245ed8960b31dfealf963 | regionOne | aodh | alarming | True |
public | http:/192.168.25.3:8042 |
+ + + + + + +
_________________ +
QW ZB= NS HHE A3k heat A ¥ 25 Sl ot

(undercloud) [stack@undercloud-0 ~]$ source ~/overcloudrc
$ openstack endpoint list --service orchestration
+ + + + + + +

+
| ID | Region | Service Name | Service Type | Enabled | Interface | URL
|
+ + + + + + +

+
| 00966a24dd4141349e12680307¢c11848 | regionOne | heat | orchestration | True |
admin | http:/192.168.25.3:8004/v1/%(tenant_id)s |
| 831e411bb6d44f6db9f5103d659f901e | regionOne | heat | orchestration | True |
public | http://192.168.25.3:8004/v1/%(tenant_id)s |
| d5be22349add43ae95be4284a42a4a60 | regionOne | heat | orchestration | True |
internal | http://192.168.25.3:8004/v1/%(tenant_id)s |
+ + + + + + +

+

2. AH&7E e v SEkeEol A A8 F0 A gy

$ sudo podman ps --filter=name="'heat|gnocchi|ceilometer|aodh’
CONTAINER ID IMAGE COMMAND  CREATED
STATUS PORTS NAMES
31e75d62367f registry.redhat.io/rhosp-rhel9/openstack-aodh-api:17.1 kolla_start
27 minutes ago Up 27 minutes ago (healthy) aodh_api
77acf3487736 registry.redhat.io/rhosp-rhel9/openstack-aodh-listener:17.1 kolla_start

10
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27 minutes ago Up 27 minutes ago (healthy) aodh_listener

29ec47b69799 registry.redhat.io/rhosp-rhel9/openstack-aodh-evaluator:17.1

kolla_start 27 minutes ago Up 27 minutes ago (healthy) aodh_evaluator
43efaaB86c769 registry.redhat.io/rhosp-rhel9/openstack-aodh-notifier:17.1 kolla_start
27 minutes ago Up 27 minutes ago (healthy) aodh_notifier

0ac8cb2c7470 registry.redhat.io/rhosp-rhel9/openstack-aodh-api:17.1 kolla_start
27 minutes ago Up 27 minutes ago (healthy) aodh_api_cron

31b55e091f57 registry.redhat.io/rhosp-rhel9/openstack-ceilometer-central:17.1

kolla_start 27 minutes ago Up 27 minutes ago (healthy) ceilometer_agent_central
5f61331a17d8 registry.redhat.io/rhosp-rhel9/openstack-ceilometer-compute:17.1

kolla_start 27 minutes ago Up 27 minutes ago (healthy) ceilometer_agent_compute
7c5ef75d8f1b registry.redhat.io/rhosp-rhel9/openstack-ceilometer-notification:17.1
kolla_start 27 minutes ago Up 27 minutes ago (healthy)

ceilometer_agent_notification

88fa57cc1235 registry.redhat.io/rhosp-rhel9/openstack-gnocchi-api:17.1 kolla_start
23 minutes ago Up 23 minutes ago (healthy) gnocchi_api

0f05a58197d5 regqistry.redhat.io/rhosp-rhel9/openstack-gnocchi-metricd:17.1

kolla_start 23 minutes ago Up 23 minutes ago (healthy) gnocchi_metricd
6d806c285500 registry.redhat.io/rhosp-rhel9/openstack-gnocchi-statsd:17.1

kolla_start 23 minutes ago Up 23 minutes ago (healthy) gnocchi_statsd
7c02cac34c69 registry.redhat.io/rhosp-rhel9/openstack-heat-api:17.1 kolla_start
27 minutes ago Up 27 minutes ago (healthy) heat_api_cron

d3903df545ce registry.redhat.io/rhosp-rhel9/openstack-heat-api:17.1 kolla_start
27 minutes ago Up 27 minutes ago (healthy) heat_api

db1d33506e3d registry.redhat.io/rhosp-rhel9/openstack-heat-api-cfn:17.1 kolla_start
27 minutes ago Up 27 minutes ago (healthy) heat_api_cfn

051446294c70 registry.redhat.io/rhosp-rhel9/openstack-heat-engine:17.1 kolla_start
27 minutes ago Up 27 minutes ago (healthy) heat_engine

3. AAIE HolE | o] 2 MU 25 AFSE = A=A FIgy o

$ openstack metric status --fit-width
+ +

+
| Field | Value

+ +

+
| metricd/processors | [host-80.general.local.0.a94fbf77-1ac0-49ed-bfe2-
ag89f014fde01’, |

| | 'host-80.general.local.3.28ca78d7-a80e-4515-8060-
233360b410eb, |

| | 'host-80.general.local.1.7e8b5a5b-2ca1-49be-bc22-
25f51d67c00a’, |

| | 'host-80.general.local.2.3c4fe59e-23cd-4742-833d-
42ff0a4cb692'] |

| storage/number of metric having measures to process | 0

| storage/total number of measures to process | 0

+ +

1
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1. stack Al 8212 87 o) 223 th
2. director -7 ¢] 7 9 stackrc 7} & 2~ A gty o},

I [stack@undercloud ~]$ source ~/stackrc

3. $HOME/templates/autoscaling/parameters-autoscaling.yaml o] g 2] H o}7}o]H =
Ay

_P:é[‘
o
o

$ openstack metric archive-policy create generic \
--back-window 0\
--definition timespan:'4:00:00',granularity:'0:01:00',points:240 \
--aggregation-method 'rate:mean’\
--aggregation-method 'mean’

o
ol\

o o] YA HEA T T,

$ openstack metric archive-policy show generic

+ + +
| Field | Value
+ + +

12
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| aggregation_methods | mean, rate:mean |

| back_window |0 |

| definition | - timespan: 4:00:00, granularity: 0:01:00, points: 240 |
| name | generic |

+ + +
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EZZA

1. stack Al 8212 87 o) 2293 th
I $ source ~/stackrc

2. A

o

)
o

2ALHY 1

By

ol th

ot

Q"2 FAS ALT HdHE & U
I $ mkdir -p $HOME/templates/autoscaling/vnf/

3. A" A

i
il

=2 S A A 3 o (ol : $HOME/templates/autoscaling/vnf/instance.yaml ).
4. instance.yaml 3} of t} 2 +A S =71t}

cat <<EOF > $HOME/templates/autoscaling/vnf/instance.yaml
heat_template_version: wallaby
description: Template to control scaling of VNF instance

parameters:

metadata:
type: json

image:
type: string
description: image used to create instance
default: fedora36

flavor:
type: string
description: instance flavor to be used
default: m1.small

key_name:
type: string
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description: keypair to be used
default: default
network:
type: string
description: project network to attach instance to
default: private
external_network:
type: string
description: network used for floating IPs
default: public

resources:
vnf:

type: OS::Nova::Server

properties:
flavor: {get_param: flavor}
key_name: {get_param: key_name}
image: { get_param: image }
metadata: { get_param: metadata }
networks:

- port: { get_resource: port }

port:
type: OS::Neutron::Port
properties:
network: {get_param: network}
security_groups:
- basic

floating_ip:
type: OS::Neutron::FloatingIP
properties:
floating_network: {get_param: external_network }

floating_ip_assoc:
type: OS::Neutron::FloatingIPAssociation
properties:
floatingip_id: { get_resource: floating_ip }
port_id: { get_resource: port }
EOF

e parameters " 7 H = o] A 2] o) th g AREAF A w7 WS A o] Y T

e resources vl 7 =2 vnf 51 1 7l H 4=+= OS::Heat::AutoScalingGroup ol A 3= 3l+=
AREAE A B9 B A d o] F 5 8 o U TH(el: OS::Nova::Server::VNF ).

5. heat g] Z 8 oA %3 2| A2AE A

$ cat <<EOF > $HOME/templates/autoscaling/vnf/resources.yaml
resource_registry:

"OS::Nova::Server::VNF": $HOME/templates/autoscaling/vnf/instance.yaml
EOF

6. heatell gt v £ |l Z8-& YA st IS 2A LY S Aol Pt
I $ cat <<EOF > $HOME/templates/autoscaling/vnf/template.yaml

14
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heat_template_version: wallaby
description: Example auto scale group, policy and alarm
resources:
scaleup_group:
type: OS::Heat::AutoScalingGroup
properties:
max_size: 3
min_size: 1
#desired_capacity: 1
resource:
type: OS::Nova::Server::VNF
properties:
metadata: {"metering.server_group": {get_param: "OS::stack_id"}}

scaleup_policy:
type: OS::Heat::ScalingPolicy
properties:
adjustment_type: change_in_capacity
auto_scaling_group_id: { get_resource: scaleup_group }
cooldown: 60
scaling_adjustment: 1

scaledown_policy:
type: OS::Heat::ScalingPolicy
properties:
adjustment_type: change_in_capacity
auto_scaling_group_id: { get_resource: scaleup_group }
cooldown: 60
scaling_adjustment: -1

cpu_alarm_high:
type: OS::Aodh::GnocchiAggregationByResourcesAlarm
properties:
description: Scale up instance if CPU > 50%
metric: cpu
aggregation_method: rate:mean
granularity: 60
evaluation_periods: 3
threshold: 60000000000.0
resource_type: instance
comparison_operator: gt
alarm_actions:
- str_replace:
template: trust+url
params:
url: {get_attr: [scaleup_policy, signal_url]}
query:
list_join:

- - {'=": {server_group: {get_param: "OS::stack_id"}}}

cpu_alarm_low:
type: OS::Aodh::GnocchiAggregationByResourcesAlarm
properties:
description: Scale down instance if CPU < 20%
metric: cpu

15
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aggregation_method: rate:mean
granularity: 60
evaluation_periods: 3
threshold: 24000000000.0
resource_type: instance
comparison_operator: It
alarm_actions:
- str_replace:
template: trust+url
params:
url: {get_attr: [scaledown_policy, signal_url]}
query:
list_join:

- {'=": {server_group: {get_param: "OS::stack_id"}}}

outputs:
scaleup_policy_signal_url:
value: {get_attr: [scaleup_policy, alarm_url]}

scaledown_policy_signal_url:
value: {get_attr: [scaledown_policy, alarm_url]}

EOF
=77
28] o] 382 A H o] ScalingPolicy 5=+ AutoScalingGroupoll A x5 X ¥
Ul 92 2™ openstack stack show <stack_name> & 2 A1-&34 o

33. 4% 2L 919 28 T A

ZhEE VNF 25 2AI D o ol the =8 mj £ 2 A gy ok

A 27 Ab

e 324."2AF o7 ol A8 A AL 93t heat ©l Z 8] A"

EZZA X

l

SHEHTE BYARJST AR EAESIG AU EHSE T 2Eo 203tk o & E4
overcloudrc:

(undercloud)$ source ~/overcloudrc

2. 289 A

$ openstack stack create \
-t SHOME/templates/autoscaling/vnf/template.yaml \
-e $HOME/templates/autoscaling/vnf/resources.yaml \
vnf

o
ol\
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1 28] A4 EEA I,

$ openstack stack show vnf -c id -c stack_status

+ + +

| Field | Value |

+ + +

|id | cb082cbd-535e-4779-84b0-98925e103f5¢ |
| stack_status | CREATE_COMPLETE |
+ + +

%39 4, s 2AYY I8

i
H

ot 28 fgairt A E A=A gy

$ export STACK_ID=$(openstack stack show vnf -c id -f value)

$ openstack stack resource list $SSTACK_ID

+ + + +-----
+ +

| resource_name | physical_resource_id | resource_type

resource_status | updated_time |

+ + + +-----
+ +

| cpu_alarm_high | d72d2e0d-1888-4f89-b888-02174c48e463 |
OS::Aodh::GnocchiAggregationByResourcesAlarm | CREATE_COMPLETE | 2022-10-
06T23:08:37Z |

| scaleup_policy | 1c4446b7242e479090bef4b8075df9d4 | OS::Heat::ScalingPolicy
| CREATE_COMPLETE | 2022-10-06T23:08:37Z |

| cpu_alarm_low | b9c04ef4-8b57-4730-af03-1a71¢c3885914 |
OS::Aodh::GnocchiAggregationByResourcesAlarm | CREATE_COMPLETE | 2022-10-
06T23:08:37Z |

| scaledown_policy | abaf7faf5a1344849c3425ch2c5f18db | OS::Heat::ScalingPolicy
| CREATE_COMPLETE | 2022-10-06T23:08:37Z |

| scaleup_group | 9609f208-6d50-4b8f-836e-b0222dc1e0b1 | OS::Heat::AutoScalingGroup
| CREATE_COMPLETE | 2022-10-06T23:08:37Z |

2l 43 & B8l AE 2k A 2R QA I o,

$ openstack server list --long | grep $STACK_ID

| 62e1b27c-8d9d-44a5-a0f0-80e7e6d437c7 | vn-dvaxcqb-6bgh2qd2fpif-hicmkm5dzjug-vnf-
ywrydc5wqjjc | ACTIVE | None | Running | private=192.168.100.61, 192.168.25.99 |
fedora36 |a6aa7b11-1b99-4c62-a43b-d0b7c77f4b72 | m1.small | 5cd46fec-50c2-43d5-
89e8-ed3fa7660852 | nova | host-80.localdomain |
metering.server_group='cb082cbd-535e-4779-84b0-98925e103f5¢e" |

4. el ti gk FFeo] AP H A=A FAFh

a.

Qe IDE YAk B AEE A4 717 5% FEEAR L dolE A
FUTH H & A7 Hol B 3 B Hlol B 2Ee A R4 44 8 117

+ + +
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J

| alarm_id | type | name | state |
severity | enabled |
+ + +

+ + + +
| b9c04ef4-8b57-4730-af03-1a71¢c3885914 |
gnocchi_aggregation_by_resources_threshold | vnf-cpu_alarm_low-pve5eal6ykst |
alarm | low | True |
| d72d2e0d-1888-4f89-b888-02174c48e463 |
gnocchi_aggregation_by_resources_threshold | vnf-cpu_alarm_high-5xx7qvfsurxe | ok
[low | True |

+ + +

b. 2=¥lo] gJA2E Eslal cpu_alarm_high 2 cpu_alarm_low 2] &~ 2=2
physical_resource_id 3} 7] 53| w4t}

$ openstack stack resource list $SSTACK_ID

+ + +
+ + +

| resource_name | physical_resource_id | resource_type
resource_status | updated_time |

+ + +

+ + +

| cpu_alarm_high | d72d2e0d-1888-4f89-b888-02174c48e463 |
OS::Aodh::GnocchiAggregationByResourcesAlarm | CREATE_COMPLETE | 2022-10-
06T23:08:37Z |

| scaleup_policy | 1c4446b7242e479090bef4b8075df9d4 | OS::Heat::ScalingPolicy
| CREATE_COMPLETE | 2022-10-06T23:08:37Z |

| cpu_alarm_low | b9c04ef4-8b57-4730-af03-1a71¢c3885914 |
OS::Aodh::GnocchiAggregationByResourcesAlarm | CREATE_COMPLETE | 2022-10-
06T23:08:37Z |

| scaledown_policy | abaf7faf5a1344849c3425ch2c5f18db | OS::Heat::ScalingPolicy
| CREATE_COMPLETE | 2022-10-06T23:08:37Z |

| scaleup_group | 9609f208-6d50-4b8f-836e-b0222dc1e0b1 |

OS::Heat::AutoScalingGroup | CREATE_COMPLETE | 2022-10-
06T23:08:37Z |

+ + +

+ + +

of g o,

5. 2eo] ek x| % g 227F 91X el dU ok server_group 72 o] 7S 28 D= 44 P}

o

$ openstack metric resource search --sort-column launched_at -c id -c display_name -c
launched_at -c deleted_at --type instance server_group="$STACK_ID"
+ + +
+ +
| id | display_name | launched_at
| deleted_at |
+ + +
+ +
| 62e1b27c-8d9d-44a5-a0f0-80e7e6d437c7 | vn-dvaxcqb-6bgh2qd2fpif-hicmkm5dzjug-vnf-
ywrydc5wgjjc | 2022-10-06T23:09:28.496566+00:00 | None |
+ + +

+ +
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6. 2dl

ttlo

235 WA E o) AE A 7] A2 T

ot
Ay

ol Qe el g

$ openstack metric aggregates --resource-type instance --sort-column timestamp '(metric
cpu rate:mean)' server_group="$STACK_ID"

+ + + +
+

| name | timestamp | granularity | value |
+ + + +

+

| 62e1b27¢c-8d9d-44a5-a0f0-80e7e6d437c7/cpu/rate:mean | 2022-10-06T23:11:00+00:00 |
60.0 | 69470000000.0 |

| 62e1b27c-8d9d-44a5-a0f0-80e7e6d437c7/cpu/rate:mean | 2022-10-06T23:12:00+00:00 |
60.0 | 81060000000.0 |

| 62e1b27¢-8d9d-44a5-a0f0-80e7e6d437c7/cpu/rate:mean | 2022-10-06T23:13:00+00:00 |
60.0 | 82840000000.0 |

| 62e1b27¢c-8d9d-44a5-a0f0-80e7e6d437c7/cpu/rate:mean | 2022-10-06T23:14:00+00:00 |
60.0 | 66660000000.0 |

| 62e1b27c-8d9d-44a5-a0f0-80e7e6d437c7/cpu/rate:mean | 2022-10-06T23:15:00+00:00 |
60.0 | 7360000000.0 |

| 62e1b27¢c-8d9d-44a5-a0f0-80e7e6d437c7/cpu/rate:mean | 2022-10-06T23:16:00+00:00 |
60.0 | 3150000000.0 |

| 62e1b27¢c-8d9d-44a5-a0f0-80e7e6d437c7/cpu/rate:mean | 2022-10-06T23:17:00+00:00 |
60.0 | 2760000000.0 |

| 62e1b27¢c-8d9d-44a5-a0f0-80e7e6d437c7/cpu/rate:mean | 2022-10-06T23:18:00+00:00 |
60.0 | 3470000000.0 |

| 62e1b27c-8d9d-44a5-a0f0-80e7e6d437c7/cpu/rate:mean | 2022-10-06T23:19:00+00:00 |
60.0 | 2770000000.0 |

| 62e1b27c-8d9d-44a5-a0f0-80e7e6d437c7/cpu/rate:mean | 2022-10-06T23:20:00+00:00 |
60.0 | 2700000000.0 |

+ + + +

+
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47 Abs AL W H2E 8l A4 sl 4

A

QA AEH o)A A1) 2~(heat) = Al g3t & A zF A Qo whak ol ~¥ =
#739 BAE s dsteie 25t 22 gRE N L7 E 2 F AFU

o]

>,

EL

[

o M
N

41. A 2 2 A5 S HAE

! —

o, ot
N

Orchestration 4] H] 2 (heat) & A}-83}o] cpu_alarm_high J A 7k A 2] o] wtg} x5 o 2 9l
& A5 Y CPU AL o] threshold mjj 7] 7o) A o] € Zhel] =38t R =9] 3
3 oh& Q1 =' 271 Al 2 U o) template.yaml 31 o] QI AIZE & 80% = A4 H U Th

oX L

o
N

A<
0] 2~
=X

1. stack Al 8312 3 ~E 37 =128t}
2. director 37 <] 73 9 stackrc 3} S A4 g o).
I [stack@undercloud ~]$ source ~/stackrc
3. IzE 2o 2l
I $ ssh -i ~/mykey.pem cirros@192.168.122.8
4. A48 dd g ® S AP st FatE A I

[instance ~]$ sudo dd if=/dev/zero of=/dev/null &
[instance ~]$ sudo dd if=/dev/zero of=/dev/null &
[instance ~]$ sudo dd if=/dev/zero of=/dev/null &

5. A8 F A2EAE FESIL FAER Eopztth

FE YT F A2 24 100% CPU AN S 7S F Ut At EYAE A=

$ openstack alarm list

+ + +
+ + + +
| alarm_id | type | name | state |
severity | enabled |
+ + +
+ + + +

| 022f707d-46cc-4d39-a0b2-afd2fc7ab86a | gnocchi_aggregation_by resources_threshold |
example-cpu_alarm_high-odj77qpbld7j | alarm | low | True |
| 46ed2c50-e05a-44d8-b616-f1ebd83af913 | gnocchi_aggregation_by_resources_threshold |
example-cpu_alarm_low-m37jvnm56x2t |ok |low | True |

+ + +

+ + + +

7. F60% Foll e AZEH o] thE AR S A &ste] 25 F7HY T I 27 A
A E Y =X dolsted ve HE S E eyt

$ openstack server list

+ + + +
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4. A5 ALY HEE 2 A4 314

+ + +
| ID | Name | Status | Task State | Power
State | Networks |
+ + + +

+ + +
| 477ee1af-096¢c-477c-9a3f-b95b0e2d4ab5 | ex-3gax-4urpiklSkoff-yrxk3zxzfmpf-server-
2hde4tp4trnk | ACTIVE | - | Running | internal1=10.10.10.13, 192.168.122.17 |
| e152465-5be6-49e4-8501-e5e5d812¢c612 | ex-3gax-5f3a4og5cwn2-pngd7w3u2vjd-server-
vaajhuv4mj3j | ACTIVE | - | Running | internal1=10.10.10.9, 192.168.122.8 |
+ + + +

+ + +

8. U EZHL 7|7 To AXEGO)H AU A7FA M Al A2EH AT A5 AAYYE =R 3
iyt AL A 3/ a2 AP YT A 9] A2 27 EA] gy

$ openstack server list

+ + + +

+ + +
| ID | Name | Status | Task State | Power
State | Networks |
+ + + +

+ + +
| 477ee1af-096c-477c-9a3f-b95b0e2d4ab5 | ex-3gax-4urpikl5Skoff-yrxk3zxzfmpf-server-
2hde4tp4trnk | ACTIVE | - | Running | internal1=10.10.10.13, 192.168.122.17 |
| e152465-5be6-49e4-8501-e5e5d812¢c612 | ex-3gax-5f3a4og5cwn2-pngd7w3u2vjd-server-
vaajhuv4mi3j | ACTIVE | - | Running | internal1=10.10.10.9, 192.168.122.8 |
| 6¢88179e-c368-453d-a01a-555eae8cd77a | ex-3gax-fvxz3tr63j40-36fhftuja3bw-server-
rhl4sgkjuy5p | ACTIVE | - | Running | internal1=10.10.10.5, 192.168.122.5 |
+ + + +

+ + +

42. 12X 2F S HEE

Orchestration A 4] 2 (heat) & A}-&3}¢] cpu_alarm Iow AdAZo Wl Sl 2 RS R F o087 =40 5
AFUT o] oo A= CPU AL§ o] 5% w|Rbo] ™ QIAH A7F S 4 U Tt
ZZ A2
L Fazc Azt goa H8 FAddd Z2H 25 F5313 QA ~E oMo A2H2AE T}
A % 2817] A et A S BRI

I $ killall dd

2. stack Al €212 S 2~E 37 2123tk

3. director 37 o] 7 9 stackrc 3 & 4243 th

I [stack@undercloud ~]$ source ~/stackrc

4. dd Z2 N 2~2 X35l cpu_alarm_low o|WIE A 17 Eg AP 273X 02 QA ~EH
o] & X}EE_E._ ZA4H T A2AEAE A A A ZE UL al Y o] ETAEHYER &
Yt

I $ openstack alarm list

21



Red Hat OpenStack Platform 17.1 Q1 =€ 9] 2}-5 &3

J

+- + + --

+ -+ + -+
| alarm_id | type | name | state |
severity | enabled |
+- + + --

+ -+ + -+
| 022f707d-46¢cc-4d39-a0b2-afd2fc7ab86a | gnocchi_aggregation_by_resources_threshold |
example-cpu_alarm_high-odj77qpbld7j| ok |low | True |
| 46ed2c50-e05a-44d8-b6f6-f1ebd83af913 | gnocchi_aggregation_by_resources_threshold |
example-cpu_alarm_low-m37jvnm56x2t | alarm |low | True |

+- + + --

+ -+ + -+
R So QALEY oA el AE XA =2 scaleup_group A ¢ ¢ min_size v 7] H 5ol A 9
HHL e AEH 0w YUt o] Ay 2o = min_size Wi/ W71 2 AP o

43. 7 2AL ™ A 2

70l ANE AFoA GO 29 9L /| ABENH 0 RE R

o
+
N
T
o

Z2A 2
1. stack A} 2t2 S 2E $7d o) 22213

2. director 874 9] 7 ¢ stackrc 7} & A A g o}

I [stack@undercloud ~]$ source ~/stackrc

>

3. e} kol

ot

AR

i
N

A48T 29 o]l

$ openstack stack event list example

2017-03-06 11:12:43Z [example]: CREATE_IN_PROGRESS Stack CREATE started
2017-03-06 11:12:43Z [example.scaleup_group]: CREATE_IN_PROGRESS state changed
2017-03-06 11:13:04Z [example.scaleup_group]: CREATE_COMPLETE state changed
2017-03-06 11:13:04Z [example.scaledown_policy]: CREATE_IN_PROGRESS state
changed

2017-03-06 11:13:05Z [example.scaleup_policy]: CREATE_IN_PROGRESS state changed
2017-03-06 11:13:05Z [example.scaledown_policy]: CREATE_COMPLETE state changed
2017-03-06 11:13:05Z [example.scaleup_policy]: CREATE_COMPLETE state changed
2017-03-06 11:13:05Z [example.cpu_alarm_low]: CREATE_IN_PROGRESS state changed
2017-03-06 11:13:05Z [example.cpu_alarm_high]: CREATE_IN_PROGRESS state changed
2017-03-06 11:13:06Z [example.cpu_alarm_low]: CREATE_COMPLETE state changed
2017-03-06 11:13:07Z [example.cpu_alarm_high]: CREATE_COMPLETE state changed
2017-03-06 11:13:07Z [example]: CREATE_COMPLETE Stack CREATE completed
successfully

2017-03-06 11:19:34Z [example.scaleup_policy]: SIGNAL_COMPLETE alarm state
changed from alarm to alarm (Remaining as alarm due to 1 samples outside threshold, most
recent: 95.4080102993)

2017-03-06 11:25:43Z [example.scaleup_policy]: SIGNAL_COMPLETE alarm state
changed from alarm to alarm (Remaining as alarm due to 1 samples outside threshold, most
recent: 95.8869217299)

2017-03-06 11:33:25Z [example.scaledown_policy]: SIGNAL_COMPLETE alarm state
changed from ok to alarm (Transition to alarm due to 1 samples outside threshold, most
recent: 2.73931707966)
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%
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IS
M

2017-03-06 11:39:15Z [example.scaledown_policy]: SIGNAL_COMPLETE alarm state
changed from alarm to alarm (Remaining as alarm due to 1 samples outside threshold, most
recent: 2.78110858552)

#7115 238 sy

=g

$ openstack alarm-history show 022f707d-46cc-4d39-a0b2-afd2fc7ab86a

+ + +
+ +
| timestamp | type | detail
| event_id |
+ + +
+ +
| 2017-03-06T11:32:35.510000 | state transition | {"transition_reason": "Transition to ok due
to 1 samples inside threshold, most recent: | 25e0e70b-3eda-466e-abac-
42d9cf67e704 |

| | | 2.73931707966", "state": "ok"}

| |

| 2017-03-06T11:17:35.403000 | state transition | {"transition_reason": "Transition to alarm
due to 1 samples outside threshold, most recent: | 8322f62c-0d0a-4dc0-9279-
435510f81039 |

| | | 95.0964497325", "state": "alarm"}

| |

| 2017-03-06T11:15:35.723000 | state transition | {"transition_reason": "Transition to ok due
to 1 samples inside threshold, most recent: | 1503bd81-7eba-474e-b74e-
ded8a7b630a1l |

| | | 3.59330523447", "state": "ok"}

| |

| 2017-03-06T11:13:06.413000 | creation | {"alarm_actions":
["trust+http://fcabe27e3d524ed68abdc0fd576aa848:delete@192.168.122.126:8004/v1/fd |
224f15¢0-b6f1-4690-9a22-0c1d236e6516 |

| | |
1c345135be4ee587fef424c241719d/stacks/example/d9ef59ed-b8f8-4€90-bd9b-

| |

| | | ae87e73ef6e2/resources/scaleup_policy/signal"], "user_id":
"a85f83b7f7784025b6acdc06ef0a8fd8", | |

| | | "name": "example-cpu_alarm_high-odj77qgpbld7j", "state":
"insufficient data", "timestamp": | |

| | | "2017-03-06T11:13:06.413455", "description": "Scale up if
CPU > 80%", "enabled": true, | |

| | | "state_timestamp": "2017-03-06T11:13:06.413455", "rule":
{"evaluation_periods": 1, "metric": | |

| | | "cpu_util", "aggregation_method": "mean", "granularity": 300,
"threshold": 80.0, "query": "{(\"=\": | |

| | | {\"server_group\": \"d9ef59ed-b8f8-4€90-bd9b-
ae87e73ef6e2\"}}", "comparison_operator": "gt", | |

| | | "resource_type": "instance"}, "alarm_id": "022f707d-46cc-
4d39-a0b2-afd2fc7ab86a", | |

| | | "time_constraints": [], "insufficient_data_actions": null,
"repeat_actions": true, "ok_actions": | |

| | | null, "project_id": "fd1c345135bed4eeb587fefd24c241719d",
"type": | |

| | | "gnocchi_aggregation_by_resources_threshold", "severity":
"low"} | |

+ + +
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5. heat7} 7] 8o di sl 73 sk =A< ofx e 2 v 29 9] d 2 =S Hed awk
¥ % & AH8-3te] heat-engine.log S 7 =4 & = s ok

l

$ awk '/Stack UPDATE started/,/Stack CREATE completed successfully/ {print $0}'
/var/log/containers/heat/heat-engine.log

6. aodh #¥ 3 ¥ = ¥ & aodh-evaluator.log = 7 A} g4 o).
I $ sudo grep -i alarm /var/log/containers/aodh/aodh-evaluator.log | grep -i transition

4.4. RATE:MEAN AGGREGRATION & Al-&-& o 245 2=AI L= A Alwtell
CPU TELEMETRY %} A&

0OS::Heat::Autoscaling heat 9.7 2~ E ¢ o] A 8] Z 2] (HOT)& AF&-35taL CPUC th3at A zHS A4 el=
A B2 A2t gazed a3gE 7 CPU ol et 54 75 CPUAIZF Y=z 2 A Y Th
o] 7&2 7}o] = o] 4 & Gnocchi rate:mean aggregration ¥ S A& o CPU Y% 7S W B S 2 4

AahaL EA S WS AW RAF Y

4.4.1. CPU Telemetry 71S W& 2 A4t

el o] CPUALIE B & A A5

CPU Telemetry+ Gnocchi(OpenStack A1 Al € gl o] 8 A & 4)el Y X o
AARES BT w o A=Y

Yt} CPU TeIemetry§ ALgEte] AHE 2ALH YARES H oD o)

=
W 2o $he CPUALEG B MEEE BASE Zlol F8FUTh A5 2AYY 259 AR 2 ALEHE
$g AL HA T L2 YD A5t AAGS AEL G Polo] AgHE ek w9
Yad AALS ALY F Ay

Zk(ns) A EA (s)

60000000000 60 100
54000000000 60 90
48000000000 60 80
42000000000 60 70
36000000000 60 60
30000000000 60 50
24000000000 60 40
18000000000 60 30
12000000000 60 20
6000000000 60 10
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openstack metric aggregates ™ & 2 A}-8-3}
e grol ol MBS R EAD S lHy

gnocchi-stored CPU Telemetry H] o] E] & ¢l 228 2 9]

o A2H2YAREE Y AF 2AYY 1F 9228 AHgshe] heat 2912 A Pk
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1. OpenStack &7 ¢ F&}9-= F| A2 2 2AFY T
2. A% 2AYY 25 heat 29 9] IDE AT}

$ openstack stack show vnf -c id -c stack_status

+ + +

| Field | Value |

+ + +

| id | e0a15cee-34d1-418a-ac79-74ad07585730 |
| stack_status | CREATE_COMPLETE |

+ + +

3. 2® DY) 7t

o
rk‘l

I R R R AR
I $ export STACK_ID=$(openstack stack show vnf -c id -f value)

4. MES2 ALE ZS AFEE] B alk §8 dEHE(MH D) mE fJAZ WMEY S
ok JAl= CPUAIZF Y=z 3ho & wkehb U th o] 25 100000000028 & o] 3k o
AZ sy th 28 v S A G2 gyt o] dol A= 602d Yt 23 o o] 72
1005 ot ME 2 HagUrh vix o g, F %S A2 o] @5 Ze ool AlF
gt vCPU =& vyt o] ol Alell A= 2vCPU k& Al F-ste] CPU A 7He] ¥l & = FAEY
T},

K‘l
L x

$ openstack metric aggregates --resource-type instance --sort-column timestamp --sort-
descending '(/ (* (/ (/ (metric cpu rate:mean) 1000000000) 60) 100) 2)'
server_group="$STACK_ID"

+ + + +

----- +

| name | timestamp | granularity | value |
+ + + +

----- +

| 61bfb555-9efb-46f1-8559-08dec90f94ed/cpu/rate:mean | 2022-11-07T21:03:00+00:00 |
60.0 | 3.158333333333333 |

| 61bfb555-9efb-46f1-8559-08dec90f94ed/cpu/rate:mean | 2022-11-07T21:02:00+00:00 |
60.0 | 2.6333333333333333 |

| 199b0cb9-6ed6-4410-9073-0fb2e7842b65/cpu/rate:mean | 2022-11-07T21:02:00+00:00 |
60.0 | 2.533333333333333 |

| 61bfb555-9efb-46f1-8559-08dec90f94ed/cpu/rate:mean | 2022-11-07T21:01:00+00:00 |
60.0 | 2.833333333333333 |

| 199b0cb9-6ed6-4410-9073-0fb2e7842b65/cpu/rate:mean | 2022-11-07T21:01:00+00:00 |
60.0 | 3.0833333333333335 |

| 61bfb555-9efb-46f1-8559-08dec90f94ed/cpu/rate:mean | 2022-11-07T21:00:00+00:00 |
60.0 | 13.450000000000001 |

| a95ab818-fbe8-4acd-9f7b-58e24ade6393/cpu/rate:mean | 2022-11-07T21:00:00+00:00 |
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60.0 | 2.45 |

| 199b0cb9-6ed6-4410-9073-0fb2e7842b65/cpu/rate:mean | 2022-11-07T21:00:00+00:00 |
60.0 | 2.6166666666666667 |

| 61bfb555-9efb-46f1-8559-08dec90f94ed/cpu/rate:mean | 2022-11-07T20:59:00+00:00 |
60.0 | 60.583333333333336 |

| a95ab818-fbe8-4acd-9f7b-58e24ade6393/cpu/rate:mean | 2022-11-07T20:59:00+00:00 |

60.0 | 2.35 |
| 199b0ch9-6ed6-4410-9073-0fb2e7842b65/cpu/rate:mean | 2022-11-07T20:59:00+00:00 |
60.0 | 2.525 |

| 61bfb555-9efb-46f1-8559-08dec90f94ed/cpu/rate:mean | 2022-11-07T20:58:00+00:00 |
60.0 | 71.35833333333333 |
| a95ab818-fbe8-4acd-9f7b-58e24ade6393/cpu/rate:mean | 2022-11-07T20:58:00+00:00 |

60.0 | 3.025 |
| 199b0ch9-6ed6-4410-9073-0fb2e7842b65/cpu/rate:mean | 2022-11-07T20:58:00+00:00 |
60.0 | 9.3 |

| 61bfb555-9efb-46f1-8559-08dec90f94ed/cpu/rate:mean | 2022-11-07T20:57:00+00:00 |
60.0 | 66.19166666666668 |

| a95ab818-fbe8-4acd-9f7b-58e24ade6393/cpu/rate:mean | 2022-11-07T20:57:00+00:00 |
60.0 | 2.275 |

| 199b0cb9-6ed6-4410-9073-0fb2e7842b65/cpu/rate:mean | 2022-11-07T20:57:00+00:00 |
60.0 | 56.31666666666667 |

| 61bfb555-9efb-46f1-8559-08dec90f94ed/cpu/rate:mean | 2022-11-07T20:56:00+00:00 |
60.0 | 59.50833333333333 |

| a95ab818-fbe8-4acd-9f7b-58e24ade6393/cpu/rate:mean | 2022-11-07T20:56:00+00:00 |
60.0 | 2.375 |

| 199b0cb9-6ed6-4410-9073-0fb2e7842b65/cpu/rate:mean | 2022-11-07T20:56:00+00:00 |
60.0 | 63.949999999999996 |

| a95ab818-fbe8-4acd-9f7b-58e24ade6393/cpu/rate:mean | 2022-11-07T20:55:00+00:00 |
60.0 | 15.558333333333335 |

| 199b0cb9-6ed6-4410-9073-0fb2e7842b65/cpu/rate:mean | 2022-11-07T720:55:00+00:00 |
60.0 | 93.85 |

| a95ab818-fbe8-4acd-9f7b-58e24ade6393/cpu/rate:mean | 2022-11-07T20:54:00+00:00 |
60.0 | 59.54999999999999 |

| 199b0cb9-6ed6-4410-9073-0fb2e7842b65/cpu/rate:mean | 2022-11-07T20:54:00+00:00 |
60.0 | 61.23333333333334 |

| a95ab818-fbe8-4acd-9f7b-58e24ade6393/cpu/rate:mean | 2022-11-07T20:53:00+00:00 |
60.0 | 74.73333333333333 |

| a95ab818-fbe8-4acd-9f7b-58e24ade6393/cpu/rate:mean | 2022-11-07T20:52:00+00:00 |
60.0 | 57.86666666666667 |

| a95ab818-fbe8-4acd-9f7b-58e24ade6393/cpu/rate:mean | 2022-11-07T20:51:00+00:00 |
60.0 | 60.416666666666664 |

+- -+ +--- +
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26



4%%. A5 2ALY B 2E 9 #A A2

2. AE 2A Y% 25 heat 228 9] IDE A FH o}

$ openstack stack show vnf -c id -c stack_status
+ + +

| Field | Value |
" .

+

| id | e0a15cee-34d1-418a-ac79-74ad07585730 |
| stack_status | CREATE_COMPLETE |
+ + +

AMFU T A B2 7] 402 ALE ST AHE

ofr

$ openstack server list --long --fit-width | grep "metering.server_group="$STACK_ID"

| bc1811de-48ed-44c1-ae22-c01f36d6cb02 | vn-xIfb4jb-yhbg6fkk2kec-qsu2lr47zigs-vnf-
y27wuo25cede | ACTIVE | None | Running | private=192.168.100.139, 192.168.25.179
| fedora36 | d21f1aaa-0077-4313-8a46-266c39b705¢1 | m1.small | 692533fe-0912-417e-
b706-5d085449db53 | nova | host.localdomain | metering.server_group='e0ai5cee-
34d1-418a-ac79-74ad07585730' |

S
£

gdHE I A dARE o]F F ot e AR IDE A YT

$ INSTANCE_NAME="'vn-xlfb4jb-yhbg6fkk2kec-qsu2lr47zigs-vnf-y27wuo25cede’ ; export
INSTANCE_ID=$(openstack server list --name $INSTANCE_NAME -c ID -f value)

6. A2 a2 Dtk A E 7 ARG HA A SAFUTE ALE 7He v EY o] gle A5 <
2B 27 A o] & Al 7ko] A fls U T T g Al ko] ek A%
/var/log/containers/ceilometer/ o 4] g o] g 3] AMH| 29 22 & &2l5taL
/var/log/containers/gnocchi/:ol 5| A 7] & ©] o] E] ¥ o] 2~ X ] 2 gnocchidl] th§ 2 25 &<l &
T AFYT

$ openstack metric resource show --column metrics $INSTANCE_ID

+ + +

| Field | Value |

+ + +

| metrics | compute.instance.booting.time: 57ca241d-764b-4c58-aa32-35760d720b08 |
| | cpu: d7767d7f-b10c-4124-8893-679b2e5d2ccd |

| | disk.ephemeral.size: 038b11db-0598-4cfd-9f8d-4babb725375b |

| | disk.root.size: 843f8998-e644-41f6-8635-€7c99e28859¢ |

| | memory.usage: 1€554370-05ac-4107-98d8-9330265db750 |
|

| memory: fod50c0e-90fa-4ad9-b0df-f7361ceb4e38 |
| vepus: 0629743e-6baa-4e22-ae93-512dc16bac85 |
+ + +

7. openstack metric aggregates ™ & S 2 3 &
A SRl FaL Ml wg 71 F 38l FY T

—

o 2] W EY ] ALS

&
ir
Ay
o
N
L
50
ir

P
T U

$ openstack metric measures show --resource-id SINSTANCE_ID --aggregation rate:mean
cpu

+ + + +
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| timestamp | granularity | value |

+ + + +

| 2022-11-08T14:12:00+00:00 | 60.0 | 71920000000.0 |
| 2022-11-08T14:13:00+00:00 | 60.0 | 88920000000.0 |
| 2022-11-08T14:14:00+00:00 | 60.0 | 76130000000.0 |
| 2022-11-08T14:15:00+00:00 | 60.0 | 17640000000.0 |
| 2022-11-08T14:16:00+00:00 | 60.0 | 3330000000.0 |
| 2022-11-08T14:17:00+00:00 | 60.0 | 2450000000.0 |

glaEls AR e ha) TAE Seoln S P Ele] 927 E 9l 48 20 485 = vCPU 2
2 AAFY T,
m1.small (692533fe-0912-417e-b706-5d085449db53)

$ openstack flavor show 692533fe-0912-417e-b706-5d085449db53 -c vcpus -f value

o]
$ openstack server show $INSTANCE_ID -cflavor -f value
2

MPE R ANE G A Ste] A2 §3 2R (MY D)o BE AR HEYS NG

Utk YA = CPU A ZF Y= 3L 2 vkstg Yt} o] & 10000000000 & vprof ke 2 o
A2 s 29 o3 73S G992 s th o] o o] 4 = ©] A <] openstack metric
measures show W& 2 A}8-351o] A ) 2 602Ul 28 t}2 o] 742 1002 F35}o] W

Z A
TeE Hagyo “}Xl te s, & e oo e S8 ol v ellA Al she= vCPU 2
sy ek o] dl Aol A= 2vCPU & Al &ste] CPU A Zke] M2 & 2 A g Yo

$ openstack metric aggregates --resource-type instance --sort-column timestamp --sort-
descending '(/ (* (/ (/ (metric cpu rate:mean) 1000000000) 60) 100) 2)' id=$INSTANCE_ID

+ + + +

----- +

| name | timestamp | granularity | value |
+ + + +

| bc1811de-48ed-44c1-ae22-c01f36d6¢cb02/cpu/rate:mean | 2022-11-08T14:26:00+00:00 |
60.0 | 2.45 |

| bc1811de-48ed-44c1-ae22-c01f36d6¢cb02/cpu/rate:mean | 2022-11-08T14:25:00+00:00 |
60.0 | 11.075 |

| bc1811de-48ed-44c1-ae22-c01f36d6¢cb02/cpu/rate:mean | 2022-11-08T14:24:00+00:00 |
60.0 | 61.3 |

| bc1811de-48ed-44c1-ae22-c01f36d6¢cb02/cpu/rate:mean | 2022-11-08T14:23:00+00:00 |
60.0 | 74.78333333333332 |

| bc1811de-48ed-44c1-ae22-c01f36d6¢cb02/cpu/rate:mean | 2022-11-08T14:22:00+00:00 |
60.0 | 55.383333333333326 |
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